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Effects of  a School-Based Relaxation 
Intervention on Recovery in Young Elite 
Athletes in High School
Johan Michael WIKMAN, PhD • Knud RYOM
Reinhard STELTER, PhD• Anne-Marie ELBE, PhD
This study reports the effects of  a recovery intervention in young elite athletes in high school. The scissors model (Kellmann & Kal-
lus, 2001) was used as a theoretical foundation for the intervention. An inter-
vention group (n = 40) participated in 12 weekly intervention sessions, while 
the control group (n = 58) did not. A Danish version of  the Recovery-Stress 
Questionnaire for Athletes measured recovery levels in the participants, at 
baseline and at the end of  intervention. Qualitative interviews were con-
ducted with four of  the participants. Quantitative results did not show an 
improvement in recovery and stress levels. Qualitative results showed that 
the intervention had an effect on the participants, and also revealed areas, in 
which the intervention could be improved. Suggestions for future interven-
tions are given.
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This study investigated the effects of a twelve-week recovery intervention 
on the recovery of young elite athletes in their high school years and discusses 
recommendations for future relaxation interventions.
Research has shown that adult elite athletes experience stress (Arnold 
& Fletcher, 2012; Tabei, Fletcher, & Goodger, 2012). Over time, exposure to 
excessive stress can result in burnout, a psychological, emotional, and physical 
withdrawal from a formerly pursued and enjoyable sport (Gould, Udry, Toffey 
& Loehr, 1996a). But also young athletes experience a great deal of stress 
(Gustaffson, Kenttä, Hassmén, & Lundqvist, 2007; Kenttä, Hassmén, & 
Raglin, 2001). For example, Cohn (1990) investigated junior golfers by the use 
of qualitative interviews and found that all experienced stress and burnout to 
some degree in their career. Similarly, Coakley (1992) conducted interviews with 
young athletes who had dropped out and found that the athletes experienced 
constraints to their identity development and control over their lives. Gould, 
Udry, Tuffey, and Loehr (1996a, 1996b) did a comparison study between burned 
out and non-burned out young tennis players and concluded that one reason for 
burnout was the higher experienced stress in the burnouts. They found that all 
of their participants reported psychological reasons for burnout, 90% reported 
social reasons and 50% reported logistic reasons. Similarly, Radeke and Smith 
(2004) found that perceived stress, general coping behaviours and social support 
satisfaction all had a negative relationship with stress and burnout in adolescent 
athletes. Smith, Gustafsson, and Hassmén (2010) also found several social 
variables connected to burnout in adolescent athletes. It seems fair to conclude 
that stress and burnout is a problem for many talented youth sport participants, 
and it seems to be connected to psychological and social challenges.
The same picture emerges when turning to the school context (Compas, 
Connor-Smith, Saltzman, Thomsen, & Wadsworth, 2001). Several studies 
have investigated sources of stress in high school students. Day-to-day school 
stressors (grades as well as academic and achievement expectations) are cited 
among the most influential of contributors to stress in high school students 
(Crystal, Chen, Fuligni, Stevenson, Hsu, & Ko, 1994; de Anda, Baroni, Boskin, 
Buchwald, Morgan, & Ow, 2000; Lohman & Jarvis, 2000). Byrne, Davenport, 
and Mazanov (2007) used a factor analysis on 58 distinct stressors reported by 
Australian youths. The result was at ten dimensions, four of which are school 
related; academic performance, attendance, interaction with teachers and 
balancing leisure time with school. Furthermore, adolescent life in general and 
the many transitions involved can also contribute to a high amount of stress in 
high school students (Elgar, Arlett, & Groves, 2003; Isakson & Jarvis, 1999). 
Overall, it seems fair to conclude that handling school life and elite sport in 
adolescence can be a stressful endeavour with potential negative consequences 
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if not addressed properly (Compas, Orosan, & Grant, 1993). With the challenges 
of balancing two time consuming and potentially stressful parts of life, it is no 
wonder that some young talented athletes experience stress.
This have also been investigated in dual career research, where dual 
career is defined as “a career with the major foci on sport and studies or work” 
(Stambulova & Wylleman, 2015, p. 1). This area has experienced a strong interest 
in Europe since the 1990s (De Knop, Wylleman, Van Houcke, & Bollaert, 1999) 
and to the present date combining elite sport and education is still perceived 
challenging for many athletes, but notably also with positive consequences if 
the athletes receives support through the process (Kristiansen, 2016). Hence, 
it seems important that young talented athletes handles the stress posed by 
a dual career with sport and studies well, and knowledge on stress reducing 
interventions is needed.
Current knowledge of stress reducing interventions
The research area of stress is a vast topic in psychology as well as in the 
sport research field. But the area of adolescent coping with stress, sport and 
school is a relative unstudied theme. A few studies, to our knowledge, has 
been made, which will be presented in this section. But due to the relative low 
number of studies, this article will first present reviews from the broader sport 
research field of stress, followed by the more specific intervention studies found 
important to this study. 
Rumbold, Fletcher and Daniels (2012) conducted a review investigating 
psychosocial interventions aimed at stress management in competitive sport 
performers. A total of 64 studies were included, and their findings showed 
that in general, a variety of stress management interventions were applied, to 
optimize stress experience and enhance performance (Rumbold, Fletcher and 
Daniels, 2012). Overall, this review found that multimodal programs and design 
features of the intervention were important areas to consider, when creating an 
intervention.
Sarkar and Fletcher (2014) published a review investigating stressors athlete 
encounter and protective factors which helps them to handle such demands. 
They found three overall stressors labelling these; competitive, organisational 
and personal stressors. Drawing on psychological resilience, they proposed 
five protective factors; positive personality, motivation, confidence, focus and 
perceived social support (Sarkar & Fletcher, 2014). 
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In the only review to our knowledge, on interventions targeting stress and 
adolescents (but not in the sport context), Rew, Johnson and Young (2014) found 
evidence to support the effectiveness of interventions using development of 
cognitive skills with participants. This review was based on relative few studies 
and the review pointed to the need for more research to develop adolescent’s 
capacity to handle stress (Rew, Johnson and Young, 2014). 
A call for more intervention studies is evident and especially in the field 
of sports, where a very limited number of studies have been published. The 
few studies published are studies working with various techniques, like relaxing 
music to reduce anxiety (Elliott, Pulman and Taylor, 2014), yoga and mindfulness 
to reduce stress (Baer, 2003), emotional and behavioural difficulties (Goodman 
et al., 2014) and life-skills programs to achieve balance and managing stress 
(Hardcastle et al., 2014). More research is needed, making the study presented 
in this article highly relevant. In the present study, a recovery intervention was 
attempted to increase recovery in the young talented athletes.
A Model for the Intervention
Kellmann and Kallus’ scissors model (2001) was chosen as a theoretical 
point of departure for the intervention. The model and theoretical considerations 
will be described in this paragraph. Perceiving the person as an organism in 
interplay with the context, in which he or she is embedded, Kellmann and 
Kallus operates with the following definitions of stressors, stress and recovery.
A stressor is an objective factor, affecting the athlete from the outside. It 
can be a physiological as well as a psychological factor. A stressor can be viewed 
as both good and bad, depending on the response to it. For example, training 
helps increase sporting capacity and performance, which is a desired outcome. 
However, if the athlete does not get adequate time to recover, sporting capacity 
and performance will decrease over time.
Stress is the effect of a given stressor in the athlete. It is defined by the 
athlete’s individual interpretation of the stressor. Continuing the training 
example, an athlete who is very fit will interpret a hard training bout as a good 
workout, while the unfit athlete will interpret it as too hard and will need several 
days to recover.
Recovery is the process, during which the athlete returns to a state of 
physiological and psychological balance. Kellmann and Kallus describe it as 
“… an inter- and intra-individual multilevel (e.g., psychological, physiological, 
social) process in time for the re-establishment of performance abilities. 
Recovery includes an action-oriented component, and those self-initiated 
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activities (proactive recovery) can be systematically used to optimize situational 
conditions to build up and to refill personal resources and buffers” (2001, p. 22). 
In the training example, recovery activities can be as simple as rest and eating, 
but can also be stretching, cold water immersion or even recovery training. The 
key features of recovery are that recovery 1) is a process in time and depends on 
the type and duration of stress, 2) depends on a change in, reduction of, or break 
from stress, 3) is specific to the individual and depends on individual appraisal, 4) 
can be passive, active or proactive, and 5) is closely tied to situational conditions 
(Kellmann, 2010).
The scissors model assumes that an accumulation of stress (from the 
interpretation of stressors) leads to a changed psychophysical state of the 
individual. The consequences of this changed state are changes in the athlete’s 
ability to perform along with their capacity to adapt to subsequent stressors. If 
too many stressors are placed on the individual, and/or if he/she copes poorly 
with these stressors, it is likely that well-being will suffer and performance will 
decrease. However, if the athlete gets enough recovery, a high amount of stress 
can be handled. If the recovery of an athlete is of equal magnitude as the stress, 
the athlete will cope well. To put it shortly, if an individual handles stressors 
well and has possibilities for effective recovery, he or she will be able to handle 
a high amount of physical and psychological stressors, such as heavy training 
loads and pressure to perform well in school and in competitions (Kellmann, 
2010).
Kellmann and Kallus do not perceive stressors to be good or bad, but 
simply that stressors affect the athlete’s stress level. If the stressor is small or 
interpreted as small, the amount of stress induced is low. If the stressor is large 
or interpreted as large, the amount of stress induced in the athlete is large. A 
low amount of stress requires little or no recovery, while a high amount of stress 
requires extensive recovery. An individual can only be defined as “stressed 
out” in one way or the other, if he or she does not get the adequate amount of 
recovery. And if this continues over time, there is a risk of burnout (Kellmann 
& Kallus, 2001).
High demands with regards to sport and school performance, together 
with lack of time and control over the athlete’s life, has been identified as main 
stressors for young athletes in high school (Cohn, 1990; Gould et al., 1996a, 
1996b; de Anda et al., 2000). In addition, it seems that the stress levels are 
affected by training load. Faude, Kellmann, Ammann, Schnittker, and Meyer 
(2011) investigated seasonal changes in high level football and found that pre-
season levels of stress were significantly lower than in-season levels. Similarly, 
Jürimäe, Mäestu, Purge, and Jürimäe (2004), as well as Kellmann, Altenburg, 
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Lormes, and Steinacker (2001), found elevated stress levels during periods with 
high training loads in rowers. To counter these stressors, it would be advisable 
to decrease training load or homework assignments in these given periods. 
This includes changing season and school year planning as well as training and 
homework load. Given the fact that the individual often has little influence over 
the educational and sporting system he or she operates within, it seems difficult 
to reduce the stressors from school or sport.
Instead, an intervention can focus on the recovery of an individual. If the 
amount of stress is high, an equal amount of recovery is needed in order to cope 
with this. According to the Scissors model (Kellmann & Kallus, 2001), recovery 
activities can help reduce the amount of stress experienced by the young athletes. 
Therefore, this intervention focused on the recovery of young athletes in high 
school.
Aim of the Study
Recognizing that stress and potential burnout is often a concern for many 
young talented athletes, the aim of this study was to investigate the effects of a 
recovery intervention on the recovery levels in young talented athletes attending 
high school. Our hypothesis was that from baseline to end of intervention, levels 
of recovery would increase in the intervention group compared to the control 
group. This was based on the assumption that the intervention would increase 
levels of recovery through better understanding and more effective usage of 
recovery activities, both individual activities and relaxation techniques.
Methods
Participants
The participants were a convenience sample of students aged 16-19 in a 
Danish high school specialised for elite sports. They were competing in different 
sports, all the highest national level, and had 15-30 training and competition 
hours per week. The intervention group consisted of 19 students from a second-
year class in the spring term, and 23 students from a second-year class in the fall 
term. The control group consisted of a class of 27 second-year students in the 
spring term and a class of 31 second-year students in the fall term. During the 
intervention period, one participant from the intervention group and one from 
the control group dropped out, both for reasons not connected to the study. 
Hence, the study included 41 participants (24 male and 17 female, mean age = 
17.02, SD = 0.64) in the intervention group and 57 in the control group (40 male 
and 17 female, mean age = 16.98, SD = 0.51).
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Prior to the start of the intervention, informed consent was obtained 
from parents of participants under 18 years of age at the intervention start. All 
participants were informed orally of the aim of the research project, that data 
would be treated confidentially, and that they could drop out of the study at 
any time without consequences. Ethical approval from the ethical commission 
is only needed for invasive studies in Denmark, thus not needed for this study.
The Recovery Intervention
The participants assigned to the intervention group participated in 
60-minute sessions once per week. The intervention period was twelve weeks, 
as this was the longest period, in which the intervention could be performed, 
before it would be interrupted by exams or vacation periods. All intervention 
sessions were carried out by the first author, and took place as a school activity 
during school time in a classroom or in the gym at the school. The form of the 
sessions was short presentations given by the first author, group discussions, 
assignments performed individually or in groups of varying size and relaxation 
exercises done with the full group.
The content and progression of the intervention was based on the scissors 
model (Kellmann & Kallus, 2001). To increase awareness of stress and recovery, 
the first author introduced the concepts of stress and recovery and discussed 
several stressors and scenarios, in which these stressors could have a big impact. 
Furthermore, a number of stressors related to significant others, and the reasons 
for their behaviour were discussed, to gain better understanding of the source 
of the stressors.
To increase participants’ ability to recover, action plans to counter stressors 
were discussed, and participants were asked to formulate recovery activities to 
increase recovery related to each potential stressor. Useful recovery activities 
were discussed both in smaller groups and bigger groups, to give the athletes 
understanding of recovery and a wide array of fitting recovery activities to 
choose from.
The amount of recovery in the athlete can also be increased by employing 
relaxation techniques (Kellmann & Kallus, 2001). Therefore, it was decided to 
teach the young athletes a number of easy relaxation techniques, giving them 
tools to counter their experienced stress. Breathing exercises were chosen due 
to their accessibility to inexperienced participants (Williams & Harris, 2006). 
In addition, progressive muscle relaxation exercises were chosen, because they 
are easy to use for participants who already a high amount of body awareness 
(Williams & Harris, 2006), due to their involvement in high-level sports. The 
first author practiced the breathing exercises and progressive muscle relaxation 
exercises with the participants during the sessions. As homework, the participants 
were asked to rehearse these on their own in other settings than the school.
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Measurements
A Danish version of the Recovery-Stress Questionnaire for Athletes 
(RESTQ-Sport, Elbe, 2008), based on an English version by Kellmann and 
Kallus (2001), was used to measure recovery and stress levels of the participants. 
The RESTQ-Sport contains 76 items, measuring 19 subscales of recovery and 
stress. Each subscale contains four items that asks the respondent to state how 
often he or she felt, thought or behaved in a certain way. An example of a 
question from the RESTQ-Sport is “In the past (3) days/nights I did not get 
enough sleep”. The respondent can answer with a Likert-scale format where 
answers range from 0 (never) to 6 (always). The values for each subscale range 
from 0 (very low) to 24 (very high).
The subscales can be assigned to four super-scales of recovery and stress. 
The subscales General Stress, Emotional Stress, Social Stress, Conflicts/Pressure, Fatigue, 
Lack of Energ y and Physical Complaints are assigned to the super-scale General Stress. 
The subscales Success, Social Recovery, Physical Recovery, General Well-Being and Sleep 
Quality are assigned to the super-scale General Recovery. The subscales Disturbed 
Breaks, Emotional Exhaustion and Injury are assigned to the super-scale Sport-specific 
Stress. And the subscales Being in Shape, Personal Accomplishment, Self-Efficacy and 
Self-Regulation are assigned to the super-scale Sport-specific Recovery (Kellmann & 
Kallus, 2001).
The questionnaire has demonstrated satisfactory internal consistency, test-
retest reliability, and ecological validity, and has been used with various sports 
and nationalities (González-Boto, Salguero, Tuero, Márquez, & Kellmann, 2008; 
Kellmann, 2010). The Danish version has also shown satisfactory reliability 
(Elbe, 2008).
As this study investigated the effects of an intervention on recovery, only the 
subscales belonging to the super-scales General Recovery and Sport-specific Recovery 
were used. The questionnaire was distributed to the participants at baseline and 
when the intervention ended—12 weeks after the start. Participants, who were 
not present when the questionnaire was distributed, were either approached on 
the same day the following week or emailed the questionnaire to fill out at home 
and return by email. Some participants were not present and did not return the 
filled out questionnaire by email, leaving missing data points. These were two 
participants from the intervention group, and 11 participants from the control 
group. 
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Statistical Analysis
All data was analysed using IBM SPSS 23. Participants who had not filled 
out the questionnaire or parts of it at a given measuring point were excluded 
from the analyses that included that particular measuring point. Super scales 
were calculated by taking the mean of the sub-scales included in the sub-scales 
(sub-scales with unacceptable Cronbach’s alpha values were excluded from the 
super-scales). Subscale internal consistency for all subscales and super scales was 
tested with Cronbach’s alpha test, with an acceptable threshold of .70 (Streiner 
& Norman, 2008). T-tests were used to investigate if there were any baseline 
differences between the groups in age and recovery scores. Effects of the 
recovery intervention on the subscales and super scale measures of recovery 
were analysed by using multiple regression models to investigate if group 
membership could predict mean recovery scores after the 12-week intervention, 
adjusting for baseline scores of each output. In order to consider the influence 
of family-wise errors on the results, it was decided to also display Bonferroni-
corrected p-values (Field, 2009). As the Bonferroni correction is perceived as 
too conservative with many variables (Field, 2009), it was decided to divide 
the variables into three families of variables and correct for family-wise errors 
within each family. The two recovery super-scale of the RESTQ-Sport were each 
perceived as a family, and the third family was the two recovery super-scales of 
the RESTQ-Sport, comprised of the four super-scales. p-value thresholds in 
each family were divided by the number of variables in the family. Unadjusted 
p-values are also presented in table 3 in the results section. 
Qualitative Interviews
To gain insight into personal experiences and how the intervention were 
perceived, qualitative interviews with four of the participants in the intervention 
group were performed. The interviews were conducted by the second author, 
who had no involvement in planning or teaching the intervention sessions, and 
the interviews were transcribed by a professional transcriber to avoid bias (Kvale 
& Brinkmann, 2007). The first author, who conducted the intervention sessions, 
was excluded from planning, conducting and transcribing the interviews. Four 
participants were chosen, two who seemed to respond well to the intervention 
(one male and one female), and two who seemed to respond poorly (one male 
and one female). This would provide insight into the intervention from both 
a positive and a negative perspective, as well as include both genders. The 
interviewees were aged 17 to 19, and were interviewed twice, halfway through 
the intervention and one week after the intervention. The interviews were 
conducted at the school, and interviewees participated voluntarily in their free 
time. A phenomenological approach, inspired by Giorgi (1985) and Smith et al. 
(2009), was used, in which participants’ lived experiences of a phenomenon are 
investigated in order to capture the essence of the phenomenon. The interviews 
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were performed with a semi-structured interview-guide (Kvale & Brinkmann, 
2007; Stelter, 2010), in which the subjects stress, stress handling, motivation, application 
of relaxation techniques, effect of the recovery intervention, the teacher of the intervention, and 
the form and organization of the intervention were included (in chronological order). 
Drawing on Giorgi (1985), Smith et al. (2009) and Kvale and Brinkmann 
(2007), transcripts were analysed in three phases. First, interviews were read 
to identify the themes connected to the intervention. These were application 
of intervention techniques, contextual considerations, effect of the recovery intervention, form 
and organization of the intervention, homework, participants and recruitment, stress and the 
teacher of the intervention (in alphabetical order). Second, all significant interview 
statements connected to a specific major theme were clustered together and 
used to describe participants’ lived experiences of that theme. Third, significant 
interview statements of the participants’ lived experiences were used to write a 
composite description of each major theme. These are presented in the results 
section.
Results
Data Quality
The subscales Success, Social Recovery, Physical Recovery and Personal 
Accomplishment did not show acceptable levels of internal consistency. In the 
subscale Social Recovery, the low values could be improved to an acceptable 
level by removing one of the items. Although it is generally advised not to alter 
pre-constructed scales (Streiner og Norman, 2008), it was decided to do so in 
order to increase reliability of the results. Table 1 displays the Cronbach’s alpha 
values for the subscales in the RESTQ-Sport, both for the original scales and 
the modified Social Recovery scale. The scales with Cronbach’s alpha values of 
.70 or above were accepted and used in the further effect analysis (Streiner og 
Norman, 2008). The scales with one or more Cronbach’s alpha values of below 
.70 were discarded. This was the case for the sub-scales Success, Physical Recovery 
and Personal Accomplishment.
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Table 1 - Cronbach’s Alpha Values for the Subscales in the RESTQ
Table 2 - T-Test of Group Differences in Baseline Recovery Scores
Variable family Test variable Intervention group value (SD)
Control group 
value (SD) p value
General 
recovery Social recovery 4.05 (0.96) 3.81 (1.99) .241
General well-being 3.92 (1.05) 3.52 (0.93) .052
Sleep quality 3.99 (1.25) 3.94 (1.38) .880
Sport-specific 
recovery Being in shape 3.12 (1.13) 2.91 (1.05) .336
Self-efficacy 3.332 (1.27) 3.07 (1.23) .344
Self-regulation 2.96 (1.39) 2.92 (1.32) .892
Super-scale General recovery 3.60 (0.75) 3.47 (1.00) .492
Sport-specific 
recovery 3.03 (1.06) 2.90 (0.98) .550
Scale Baseline End of intervention
Subscale n Cronbach’s alpha n Cronbach’s alpha
Success 97 .394 84 .519
Social recovery 98 .749 85 .661
Social recovery 
(modified)
98 .799 85 .773
Physical recovery 97 .606 86 .642
General well-being 98 .836 85 .696
Sleep quality 97 .837 84 .744
Being in shape 97 .737 85 .713
Personal accomplishment 91 .609 84 .647
Self-efficacy 98 .784 82 .792
Self-regulation 97 .814 83 .793
General recovery 95 .885 82 .826
Sport-specific recovery 91 .898 79 .893
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Statistical Results
The t-test revealed that there were no differences between the groups 
in age (mean difference  = 0.04, p = .741) and baseline recovery scores. The 
baseline recovery score test results can be seen in table 2.
Table 3 shows that the intervention did not have any effect on the 
intervention group compared to the control group. There was no effect over 
time from the intervention designed for this study. This was contrary to our 
hypothesis: that recovery levels would increase and stress levels would decrease 
in the intervention group from the beginning to the end of the intervention.
Table 3 - The Effects of the Relaxation Intervention on the Test Variables
Note.  Data are presented as mean differences after the intervention, adjusted 
for baseline scores of each test variable. CI = Confidence interval. p-values are 
displayed with Bonferroni correction (unadjusted p-values).
Qualitative Results
Overall, the composite descriptions of the major themes suggest that the 
intervention was successful. The composite descriptions of each major theme 
emerging from the analysis can be found below.
Variable family Test variable B 95% CI Adjusted p-value(unadjusted p-value)
General recovery Social recovery -0.11 -0.28; 0.05 .720 (.180)
General
well-being 0.01 -0.15; 0.18 >1 (.880)
Sleep quality 0.41 -0.04; 0.86 .216 (.072)
Sport-specific 
recovery Being in shape 0.11 -0.07; 0.29 .960 (.240)
Self-efficacy 0.27 0.03; 0.51 .112 (.028)
Self-regulation 0.19 -0.04; 0.41 .416 (.104)
Super-scale General Recovery 0.05 -0.08; 0.17 >1 (.483)
Sport-specific 
recovery 0.19 0.01; 0.38 .152 (.038)
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Application of intervention techniques.
All interviewees reported that they had used the relaxation techniques to 
some extent, but the overall picture emerging was that they were not applied 
systematically, but when it was deemed fit. Where the breathing exercises were 
applied to some extent by all interviewees, the muscle relaxation exercises and the 
planning exercises where applied more sporadically, and not without problems. 
Specifically, the interviewees that tried planning their schedule had already 
done that to some extent before the intervention, and the interviewees felt that 
the muscle relaxation exercise had varying effects. Some of the interviewees 
reported that they forgot to apply or rehearse the exercises in situations where it 
could have been beneficial.
The situations, in which the relaxation techniques were used, can be divided 
into three areas: before sleep, in daily situations, and in their sport. There was 
an overall consensus that the relaxation exercises were useful, when they wanted 
to get into a relaxed state before they went to sleep. One interviewee stated 
that he thought that the purpose of the relaxation exercises was to become 
tired, while another stated in the interview halfway through the intervention 
that he only applied the relaxation exercises before he went to sleep. However, 
in the interviews after the intervention, it seems that the application had spread 
to more contexts. The interviewees felt that they could use the relaxation 
techniques in daily situations that imposed a lesser degree of stress. Here, the 
breathing exercises were used not only as body-to-mind exercise, but also as 
means to think clearly about the situation or to progress from one situation 
to the next. The interviewees also reported using the relaxation techniques in 
their sport. Again, they were not applied systematically, but where it seemed to 
fit and there was an expectation that they would be efficient. One interviewee 
reported that the application had helped in a particularly stressful competition 
situation, while another reported a similar effect that seemed to vanish quickly. 
The interviewees stated that they thought that the relaxation exercises were 
useful in many different situations, but did not seem to use them in most of 
these situations, either because they didn’t think about it or didn’t experience 
any of these situations during the intervention period.
Contextual considerations.
With regard to how and where the intervention sessions were held, it 
was stated that it was better to have the sessions scheduled as a part of the 
school activities, contrary to have the sessions scheduled in the free time of 
the participants. There was an overall consensus that the school context was a 
good place to have the sessions and to test the relaxation techniques. Where one 
interviewee found that having the intervention sessions during school times was 
advantageous, because there would be time to think about them and how to use 
Brought to you by | The Royal Library (Det Kongelige Bibliotek) - National Library of Denmark / Copenhagen University Library
Authenticated
Download Date | 10/14/16 9:13 AM
Effects of  a School-Based Relaxation Intervention on Recovery 
in Young Elite Athletes in High School
212
them before practice, another interviewee did not feel that the techniques could 
be successfully transferred to the sport context, suggesting that it would be more 
beneficial to have the intervention sessions in the sports club. Furthermore, 
timing and duration of the intervention period was discussed, were the 
interviewees felt that it would have been more purposeful and beneficial, if the 
intervention period had been longer and connected to an exam period, where 
stress is experienced to a higher degree.
Effect of the recovery intervention.
Overall, the interviewees felt that the intervention was effective. Asked 
whether the intervention had produced a large, medium or a small effect, one 
interviewee reported a large effect, two perceived the effect to be medium, 
and one interviewee reported a small effect. However, this interviewee 
suggested that the effect might be higher if he had put a larger effort into it. All 
interviewees reported that they felt an effect of varying duration, when they 
used the relaxation techniques. The breathing exercises were reported to be 
efficient by all interviewees. They felt that they became more relaxed, which 
was perceived desirable in the situations in which it was achieved. Especially 
when the interviewees went to sleep, it seemed to work well, but also in stressful 
situations, the breathing exercises could help to relax and gain control of 
emotions and/or the situation. Other reported effects were higher awareness, 
concentration and readiness. In stressful situations, this was perceived to be 
beneficial, but one interviewee reported that this also happened before going to 
sleep. The planning exercises were mentioned by two interviewees who reported 
that these also helped to alleviate their stress. The muscle relaxation exercises 
were reported to be used with mixed success. One interviewee stated that they 
did not work, while another said that one of them was too long and suggested 
that it should be practiced for a longer period of time in order to be efficient. 
Two interviewees reported that the muscle relaxation exercise worked very well 
for them.
Form and organization of the intervention.
There was a general consensus that the intervention was relevant, because 
the purpose of the techniques employed was clear. Contrary to this, some 
interviewees stated that it was hard to see how the intervention would help the 
participants, as it was done in a period with no exams and hence, low levels 
of stress. Also, it was suggested by several interviewees that the intervention 
should be conducted more like a normal course in the school, with a longer 
intervention period, and where attendance was taken and grades were given. 
Interviewees also felt that the school context was an appropriate context for 
such an intervention, preferred over an intervention in their free time, but that it 
could be hard to transfer the techniques to the sport context. The interviewees 
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also felt that one or two sessions per week was an appropriate amount of time 
spent on it. One interviewee suggested that there should be a follow-up session 
every second month to secure application of the techniques, while another 
interviewee suggested that the intervention should be a voluntary offer to all high 
school students who are also competing in elite sports, because it will produce 
participants who believe in the effects. The organization of the intervention 
and structure of the sessions was perceived as good. The interviewees felt that 
the sessions had a good progression and an appropriate mix of theory and 
practice. They also felt that the sole focus on relaxation was good and that 
the mix of breathing, muscle relaxation and planning exercises were fitting, 
although some of the interviewees stated that not all exercises were novel to 
them or worked well for them. The progressive muscle relaxation exercise was 
mentioned specifically, as it seemed that this exercise was not introduced early 
enough for the participants to learn it. Some of the interviewees stated that 
the homework was a burden for them, or that some of the exercises resembled 
repetitive training rather than learning, and that this had a negative impact on 
their motivation.
Homework.
The interviewees emphasized that completion of the homework assignments 
was an important prerequisite for benefitting from the intervention sessions. 
However, only the interviewees that could see a purpose with the intervention 
stated that they could handle the amount of homework, and actually completed 
it. On the other hand, the interviewees that were not stressed did not see a 
purpose with the homework and hence perceived it to be an extra burden they 
didn’t want to bother with.
Participants and recruitment.
The interviewees stated that they felt the intervention was useful for some, 
but not all participants. They suggested that participation should be voluntary, 
or that the intervention should have included grading in the end, so participants 
would have been more motivated for the intervention. The interviewees stated, 
regardless of whether their motivation for the intervention was high or low, that 
a voluntary recruitment would have increased overall effect of the intervention.
Stress.
The interviewees mentioned three main causes of stress: school, sport 
and persons that could have an impact on the interviewees’ life world. The 
interviewees mentioned absent-mindedness, dizziness, insecurity, irritation, lack 
of control, lack of energy, nervousness, poor health, tension and unbalanced 
stomach as symptoms of stress. However, the intervention was conducted in 
periods with no exams, and only few sport competitions. Hence, the interviewees 
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stated that they did not feel stressed. They reported mainly low levels of stress, 
and none of them had high levels of stress at any time during the intervention. 
Teacher of the intervention.
The interviewees generally felt that the sport psychology consultant of the 
intervention was good. They stated that he seemed prepared, experienced, and 
was generally good at disseminating the subjects in natural way. One interviewee 
mentioned that the emails, in which the teacher distributed relaxation exercises 
and homework assignments, should be sent out sooner, so the participants had 
more time to complete them. Where one interviewee felt that it was nice that the 
teacher taught an informal way where the atmosphere was relaxed but with clear 
teacher and participant roles, another interviewee felt that the teacher conducted 
the intervention sessions in a too relaxed way that did not facilitate learning. 
Discussion
The aim of this study was to investigate the effects of a 12-week recovery 
intervention on stress and recovery in young elite athletes. The regression 
analysis indicated that there was no significant difference between the two 
groups after the intervention. This did not support our hypotheses: That 
recovery would increase and stress would decrease in the intervention group 
compared to control group during the intervention.
However, our qualitative analysis revealed that the intervention had an 
effect. Our hypothesis was not directly supported, as this would include an 
effect on participant recovery, but the intervention was reported to be effective. 
This disagreement between conclusions can be attributed to gathering and/or 
analysis of either the quantitative data or the qualitative data.
Only four interviewees were used for the qualitative interviews, and it 
cannot be ruled out that they are not representative of the intervention group. 
However, the interviewees were chosen to represent the sample best in terms 
of gender and how well they understood and participated in the sessions and 
exercises, and the qualitative interviews and the analysis of these were conducted 
in a way to avoid bias. Based on the quality of the interviews, we believe that 
the conclusions from the qualitative interviews concerning effectiveness of the 
intervention are trustworthy.
Concerning quantitative measurements, the effect measurement should 
be addressed. The part of the RESTQ-Sport used for the present study 
targets recovery. It does not assess the skills and learning experiences that the 
intervention targets, but rather the implications of these. As no instrument 
to measure if participants had learned what was intended in the intervention 
sessions, the RESTQ-Sport was used to measure the implications of the skills 
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and learning experiences. However, it is possible that these implications need 
longer time to come into effect and could therefore not yet be measured after 
12 weeks.
Turning to the quality of the data produced by the RESTQ-Sport, a number 
of things should be addressed. First, it should be noted that the questions in the 
RESTQ-Sport asks the respondent to which degree they agree with a statement 
concerning the last three days. The answers produced by the questionnaire 
depend heavily on which weekday and in what period they are distributed. Even 
though the questionnaires were distributed on the same time for control and 
intervention group, data could be contaminated if there are differences between 
the two groups. This could be differences in sport (and with that, differences 
in training schedule and season timing) or differences in class schedule. The 
wording of the RESTQ-Sport items makes it vulnerable to such timing effects, 
and this weakens the quantitative results.
Second, the sub-scales Success, Physical Recovery and Personal Accomplishment 
did not produce Cronbach’s alpha values that met the demands of 0.70. This 
is a concern, since the data produced by these subscales cannot be used for 
further analysis. With a high school sample, it is possible that the respondents 
could misinterpret some of the questions. However, none of the questions in 
the subscales seemed harder to understand than the rest of the questions in 
the RESTQ-Sport. It was also investigated if the questions of subscales with 
unacceptable Cronbach’s alpha values did not fit the life world of the respondents. 
The sub-scale Personal Accomplishment is sport-specific, and can therefore only 
produce valid and reliable answers if the respondent has done any sports in the 
three days prior to filling out the questionnaire. If a respondent is injured, is 
in off-season or has not participated in the sport for the last three days, this is 
likely to produce random answers, thereby affecting the Cronbach’s alpha values 
of the sub-scale.
In general, the RESTQ-Sport seems to have some weaknesses, and this 
should be taken into consideration, when quantitative data is analysed and 
concluded upon. We feel that the RESTQ-Sport should primarily be used for 
individual stress/recovery assessment, and that analysis of groups should be 
done with caution. This is in line with King, Clark and Kellmann (2010), who 
recommends individual assessment with the RESTQ-Sport. For the present 
study, we find it likely that the recovery intervention had an effect, but that our 
measurements failed to tap this effect.
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While the intervention group participated in the recovery intervention, the 
control group did not participate in any extra activities. An alternate hypothesis 
is that any increases in recovery in the intervention group are due to the extra 
time spent together with the researcher. However, the intervention accumulated 
12 hours of extra time spent together, over a 12-week period. Compared to at 
least 20 hours per week, at least 240 hours over the 12 weeks, 12 hours seem 
minuscule in comparison. Furthermore, the effect of increased time spent 
together on recovery has not been documented by research studies. And with 
the qualitative interviews, it could be investigated if this alternate hypothesis 
was plausible.
The composite descriptions of the major themes in the qualitative interviews 
reveal some things that went well in the intervention and some things that could 
be improved. The authors suggest a number of measures that should be taken 
in order to intervene successfully on stress and recovery of elite athletes in high 
school. These can be seen in Table 4 and are described here.
Recruitment
• Recruit on a voluntary basis to secure that only motivated subjects participate in the 
intervention
• Recruit an experienced expert to conduct the intervention sessions
Introduction to the intervention and its purpose
• State a clear purpose of the intervention to secure motivation. If the intervention is 
planned in a stressful period (see above), it should be made clear that the intervention 
can alleviate stress
• State a clear purpose of the exercises to make sure that the exercises are practiced 
and applied in situations, where they are useful
Form and organization of the intervention
• Plan a longer intervention period to secure that there is time to learn the relaxation 
techniques
• Plan the intervention like a normal course in school with taking attendance and 
grades to motivate subjects to participate actively
• Plan the intervention like a normal part of the participants’ schedule, contrary to 
in their free time, to secure motivation. Another possibility is plan the intervention 
as a part of the sport context to increase motivation and transfer of the exercises to 
sport situations
• Plan the intervention  so it matches with a stressful period in the participants’ life to 
secure participant motivation
• Use one or two sessions per week. This seems like a fitting frequency
• Conduct follow-up sessions approximately every other month to secure continued 
application of the exercises
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Table 4 - Suggestions for conducting successful interventions
Participants should be recruited on a voluntary basis in order to have 
higher participant motivation for an intervention. This seemed to have major 
importance with the interviewees. To match this with a randomized control trial, 
participants that have volunteered for the study should randomly be assigned 
to either a control or an intervention group. After the intervention period, the 
control group could receive a similar intervention in order to secure that all 
participants benefit from the intervention. Also, an experienced expert should 
be recruited to conduct the intervention.
The introduction to the intervention as a whole and to the specific 
intervention exercises should be clear, to secure motivation in the participants. 
Although it seems that the intervention and the exercises were introduced clearly, 
some of the interviewees misinterpreted the purpose of the intervention and 
some of the relaxation exercises, and this had an impact for their motivation to 
put effort into the exercises and the homework.
Turning to the form and the organization of the intervention, a number 
of points can be drawn out. The intervention period should be longer to secure 
impact of the intervention. Perhaps three months is too short a time frame for 
the intervention to have a measureable effect on the recovery of the participants. 
The intervention sessions should be scheduled in the school time (or perhaps in 
conjunction with their sport), contrary to in participants’ free time, attendance 
should be taken and grades should be given, to secure motivation of the 
participants. The interviewees stated that this could have a positive impact 
Content, form and organization of the intervention sessions
• Focus only on relaxation, because this intervention topic is of sufficient size to stand 
on its own in an intervention
• Start with the breathing exercises, as these seems to be easy to apply
• Introduce muscle relaxation techniques early, so there is enough time to learn these 
properly, increasing the chance of a positive effect
• Secure a systematic application of the exercises, through rehearsal of these during 
the sessions, through homework and through conversations about when and how 
to apply them
• Help transfers to sport context
• Mix theory with practice, so the participants know the purpose and the effects of 
the exercises
• Homework can be given, but only if the participants know the purpose of the 
intervention together with why the exercises should be rehearsed, and if they are 
given enough time to do it
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on their motivation to participate. Also, the intervention period should be 
planned in or leading up to a period with stress for the participants. This should, 
according to the interviewees, make the purpose of the sessions more clear and 
increase motivation. Intervention sessions should be once or twice per week, 
as this seemed like a fitting amount of relaxation training for the interviewees. 
Lastly, follow-up sessions should be conducted every two months to secure 
continued application of relaxation techniques.
With regards to content, form and organization of the intervention sessions, 
some recommendations can be given. First of all, the focus of the intervention can 
be solely on stress and relaxation, as the interviewees felt that the subject was big 
enough to stand on its own. The breathing exercises should be introduced in the 
beginning, as these seem to have a high success rate with the interviewees. Also, 
enough time to learn the muscle relaxation exercises should be secured, either by 
a longer intervention period or by introducing them earlier in the process. Some 
interviewees felt that they did not have time to learn these more comprehensive 
exercises. A systematic rehearsal of the intervention should be secured, through 
rehearsal during intervention sessions, homework and reflections on how to use 
the relaxation techniques in practice. Some interviewees stated that homework 
would be easier to overcome if the purpose of the exercises was clear, and 
this could be achieved through these reflections. In addition, the participant’s 
should be given more time to do their homework. Lastly, it was mentioned that 
the mix of theory and practice was good. Participants should be informed of the 
purpose of the relaxation techniques, and how they work, as well as they should 
be given the chance to apply them in practice.
In short, we believe that the above-mentioned intervention given to 
young elite athletes can be a useful way to create balance between recovery 
and stress. However, given the above results, three issues should be improved 
in future intervention designs. First, the questions should be investigated with 
a longer intervention period to let the intervention have an effect. Second, the 
intervention should be designed with the above intervention recommendations 
in mind. Third the instrument, in this case the RESTQ-Sport, should be 
altered to address its weaknesses and tested thoroughly before employing it in 
an intervention study.
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